Introduction
============

Cemento-osseous dysplasia (COD) is the most common osseous fibrous lesion, which involves replacement of the normal bone with a poorly cellularized cementum-like material and cellular fibrous connective tissue.[@B1] The cause of COD has not fully understood, and COD lesions are known to originate from periodontal ligament tissues.[@B1] The classification of cemento-osseous lesions remains unclear, and controversies exist among pathologists.[@B1]-[@B4] According to the classification system by the 1992 revised World Health Organization (WHO) guidelines, COD is categorized as a form of neoplasm and other bone-related lesions, and it can be divided into periapical cemental dysplasia (PCD, periapical fibrous dysplasia), florid COD (FCOD, gigantiform cementoma, familial multiple cementomas) and other CODs.[@B2],[@B3] COD commonly occurs in the tooth-bearing or edentulous areas of the mandible and it may occasionally occur in the maxilla. PCD is a common type of COD. It predominantly involves the anterior mandible and affects single or multiple teeth. On the other hand, FCOD is characterized by multifocal involvement of the jaws ([Table 1](#T1){ref-type="table"}).[@B4] Summerlin and Tomich suggested a separate category of COD, i.e., focal COD, which has mixed and distinguishing features of pericemental dysplasia and FCOD.[@B5] Su et al. modified the previous WHO guidelines and proposed the term FCOD for lesions involving the lower anterior teeth and other areas.[@B6],[@B7]

On radiographic evaluation during the early stages, a COD lesion may be detected as a round or oval apical radiolucency with a well-defined radiopaque border. In the second, mixed stage, a radiolucent lesion may include radiopacities. In the mature stage, the internal mixed area becomes completely radiopaque with a thin radiolucent periphery.[@B1]

FCOD can be differentiated from other bony lesions such as Paget\'s disease and, ossifying fibroma, as well as endodontic pathosis.[@B8] In most situations, COD is diagnosed on the basis of routine radiographic examinations rather than the subjective symptoms or clinical signs of patients. A diagnosis may be particularly confusing during the early stages, when it can be misdiagnosed as an asymptomatic periapical disease because of localized periapical radiolucency.[@B9]-[@B11]

The African-American population is considered markedly predisposed to FCOD, although, it does occur occasionally in Caucasians and Asians.[@B12]-[@B15] McDonald-Jankowski performed a systemic review of 158 cases and showed that 59% of the cases were reported in blacks, 37% in Asians, and 3% in Caucasians.[@B4] Most cases are diagnosed in female patients in their fourth or fifth decades, with the condition occurring rarely in patients under the age of 20.[@B9],[@B12]

Here, we present a case of mandibular FCOD, which had occurred at a relatively young age and was initially misdiagnosed as an infectious periapical disease and unnecessarily treated with root canal therapy by another dentist. This case has been followed for 2 years at our hospital.

Case report
===========

In 2009, a 30-year-old woman was referred to our institution for the evaluation and further treatment of the persistent lesions after root canal treatment of the mandibular anterior teeth (\#32, 33, and 42) at a private dental clinic. The patient\'s medical history was unremarkable. The patient had visited the private dental clinic because of aesthetic concerns caused by congenitally missing mandibular anterior teeth (\#31, and 41). The patient decided to receive an orthodontic treatment for teeth alignment and an implant surgery in the missing space. During orthodontic procedure, apical radiolucencies were detected and root canal therapies on those three teeth (\#32, 33, and 42) were performed by her previous dentist. Based on the patient\'s report, she had received endodontic treatments because the dentist had suspected periapical pathosis due to the increased orthodontic force on the treated teeth. However, according to the previous dentist\'s referring notes, all of the teeth were vital at the time of treatment. On comparing a 4-year series of panoramic radiographs taken from 2005 to 2008, the previous dentist had observed that the apical radiolucencies on these teeth appeared to enlarge ([Figures 1a - 1d](#F1){ref-type="fig"}). The dentist was concerned about the persistent periapical pathosis and referred to our institution for apicoectomies of the affected teeth. Panoramic radiographs obtained in 2007 and 2008 showed additional radiolucencies in the apical area of the mandibular right second premolar and the first molar as well as the left first premolar ([Figures 1c and 1d](#F1){ref-type="fig"}).

Panoramic and periapical radiographs obtained at the initial visit (after the patient referral) showed mixed radiolucent and radiopaque areas in the mandibular anterior region (\#32, 33, 42 and the implant between 32 and 42) and multiple radiolucent areas on the right lower posterior teeth ([Figure 2](#F2){ref-type="fig"}).

A clinical examination revealed no swelling or bony expansion in the mandibular anterior region. None of the teeth were sensitive to percussion. The rest of the teeth except for \#42, 43, and 32 responded normally to the thermal and electronic pulp tests. The patient experienced slight discomfort during palpation of the buccal mucosa of the mandibular incisors.

In the periapical areas of \#32, 33, 36, 42, 43, 45, 46 and the implant, lobular-shaped radiolucencies that contained small radiopaque masses were revealed by computed tomography (CT, Somatom Sensation 64, Siemens, Munich, Germany, 120 Kvp, 90 mA). All of the lesions were related to the cortical plates, and perforation of labial and lingual cortical bones was observed on the mandibular lateral incisors. No cortical bony expansion was detected ([Figure 3](#F3){ref-type="fig"}). Periapicies of maxillary teeth were examined as normal condition.

Based on the clinical and radiographic findings, the possibility of endodontic pathosis was excluded. An excisional biopsy was performed in the area of the mandibular incisors because the patient had experienced occasional discomfort in that area during palpation.

When the periodontal flap was elevated, the soft tissue was exposed through the perforated cortical bone around the apices of \#42 and 32. After removal of the soft tissue, a sand-like structure with a firm consistency was detected. Histological analysis of the specimen revealed multiple small fragments without any fibrous capsules ([Figure 4a](#F4){ref-type="fig"}). Multiple trabeculae of cementum-like material were observed in a dense fibrous tissue, with no signs of inflammation ([Figure 4b](#F4){ref-type="fig"}). The calcified material was associated with collagen fibres in the trabeculae and fibroblasts. No signs of free haemorrhage or osteoclastic activity were observed. A definite diagnosis of COD was established at the following histopathological examination. Combined with the radiographic findings that showed multiple radiolucent and radiopaque lesions in both right and left mandibular teeth and incisors, our definite diagnosis for this case was FCOD.

The patient did not report any moderate or severe postoperative pain or discomfort. At the one-year follow-up appointment, the patient did not report any experience of pain or discomfort. She was scheduled for annual routine check-ups.

The patient visited the hospital without an appointment 21 months after the biopsy because of discomfort in the mandibular anterior vestibule. Her chief complaint was pain on palpation, which had started 2 days prior to her visit. No signs of infection were detected. Cone-beam CT (CBCT, Pax-Zenith3D, Vatech, Hwaseong, Korea, 104 Kvp, 5.5 mA) radiograph was taken to assess any changes in lesion size and development ([Figure 5](#F5){ref-type="fig"}). Based on CBCT views, the apical lesions of madibular anterior teeth and the implant appeared to become more radiopaque. The patient was requested to return if she exhibited any signs of fever, swelling or pain. She did not experience any discomfort after the emergency visit. The patient was instructed to maintain annual routine check-ups.

Discussion
==========

In this report, we have described a case of FCOD misdiagnosed as inflammatory periapical diseases, which had resulted in unnecessary root canal therapy. To minimize unnecessary invasive treatments, pulp vitality tests and a careful review of the radiographs may be helpful. FCOD can be differentiated from periapical diseases by its typical radiographic appearances such as multiple lesions frequently in mandibular teeth and mixed radiolucent and radiopaque lesions. Previous dental history and pulp vitality tests are also crucial for differential diagnosis of FCOD. In this case, with the exception of the three endodontically treated teeth, the other affected teeth were vital and unrestored, which may indicate a FCOD.

A biopsy is the only definitive method for distinguishing COD from other bony lesions. However, a surgical biopsy is rarely performed. Conversely, a biopsy is recommended when the diagnosis is unclear.[@B16],[@B17] A biopsy of the lesion on the anterior teeth was performed in this case to confirm the diagnosis of COD and to eliminate the possibility of secondary infection due to the perforated cortical bone, since the patient had experienced slight discomfort during palpation. The texture and features of the removed specimen were consistent with those of a case described previously, in which multiple gritty fragments were obtained.[@B18] The biopsy lesion revealed multiple bony or cementum like material and fibrous connective tissue, which was the typical appearance of COD from previous findings.[@B10],[@B18] Unlike cemento-ossifying fibroma, fibrous dysplasia of the jaw is a non-demarcated lesion, and it is self-limiting. However, in many instances, after the active phase of the lesion has passed, the affected bone never returns to normal, either radiographically and histologically.[@B2] Thus, an old area of fibrous dysplasia is sometimes explored surgically, and the tissue shows a rather characteristic appearance which is sometimes referred to as an osteoid keloid.[@B19] This was consistent with our finding that a slightly radiolucent area of the madibular right lateral incisor (\#42) remained in the 21-month CBCT images ([Figure 5](#F5){ref-type="fig"}).

To manage COD, no treatment is necessary; however, periodic clinical and radiographic follow-up is recommended.[@B9] In an asymptomatic case, regular routine check-ups are recommended, with panoramic radiographs. Because lower anterior lesions are often blurred in a panoramic view, additional periapical radiographs of the mandibular anterior teeth can be obtained. CT may be valuable for the assessment of newly developed signs and symptoms.[@B3],[@B20] In this case, CT was performed when the patient was referred to the specialist. A meticulous review of the CT scans may have helped to avoid endondontic surgery. None of the lesions detected by CT showed any expansion of the cortical plates, which may have been an indication for the elimination of cyst-like lesions. According to Alsufyani and Lam, the radiographic features of COD are a bilateral occurrence, involving the anterior and posterior teeth simultaneously, with a well-defined border, a radiolucent rim and a mixed radiolucent and radiopaque structure.[@B21] CBCT scans were repeated during the check-ups performed after the patient had expressed intermittent discomfort. Compared with CT, CBCT is associated with reduced radiation levels and provides enough information to diagnose COD lesions. However, in this case, the CBCT obtained in 21 months was not considered the ideal approach due to the unnecessary exposure to radiation. Instead, close follow-up examinations, without further panoramic radiography may be recommended in this situation.

In this case, during the routine check-ups, the patient reported that she was experiencing some discomfort. However, the symptoms had resolved without any interventions. Previous cases of FCOD with pain have been reported to be associated with pain. Cavalcante et al. reported a case in which a 44-year-old female patient had experienced uncomfortable pressure and intermittent pain in the mandibular left premolar region, and an incisional biopsy had revealed the presence of FCOD.[@B16] Previous case reports have revealed that Asians (particularly Chinese) with FCOD had a high prevalence of pain.[@B16] The majority of pain-related cases were in the long-term edentulous area.[@B12]

Secondary infection can occasionally occur in FCOD, and its management is known to be complicated.[@B10] The infection is possibly secondary to osteomyelitis in an adjacent bone, or it is possible that FCOD makes the bone more susceptible to osteomyelitis.[@B16],[@B17]

In the current case, the patient was 26-years old when the apical radiolucency (on three anterior teeth) was first detected. This is considered a relatively young age, since COD is predominantly diagnosed in middle-aged women. The transition from periapical COD to FCOD was observed by comparing the panoramic radiograph obtained in 2005 with those obtained after 2007. The conversion from periapical or focal COD to FCOD has also been reported.[@B5] According to previous reports, periapical COD, focal COD, and FCOD are caused by the same pathologic process.[@B1],[@B12] In this case, a referring note from the patient\'s dentist demonstrated that an implant had been installed after the development of periapical radiolucencies in the mandibular anterior region. Based on this finding, COD did not appear to affect the osseointegration of the implant. Bencharit et al. also reported the successful management of FCOD including implant surgery.[@B22]

Conclusions
===========

This case highlights the importance of appropriate diagnosis in cases that are difficult to diagnose, such as FCOD, in order to avoid unnecessary invasive root canal therapy.
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![A series of panoramic radiographs obtained during a previous dental consultation. (a) A panoramic radiograph obtained in February, 2005 (4 years before the initial visit to our institution) when the patient\'s dentist initiated orthodontic treatment. Slight periapical radiolucency on \#32, 33, and 42 was detected; (b) A panoramic radiograph obtained in October, 2005 when the root canal therapies were performed on \#32, 33, and 42; (c) A panoramic radiograph obtained in 2007; (d) A panoramic radiograph obtained in 2008. Compared with the radiographs in 2005, the size of the lesion in the mandibular incisors increased, and a mixed radiopaque and radiolucent area was clearly distinguishable in the apical areas of the right first molar, right second molar, and left first molar.](rde-38-160-g001){#F1}

![Radiographic examinations performed at the initial visit (in April, 2009) of the patient. (a) A panoramic radiograph showing multiple mixed radiopaque and radiolucent areas at the apices of the mandibular teeth; (b) A periapical radiograph of the lower anterior teeth. Two incisors and left canine were endodontically treated and an implant was included in the apical lesion.](rde-38-160-g002){#F2}

![Computed tomography (CT) images at the initial visit. (a) A panoramic reconstruction of the CT images at the level of the apices. Multiple lesions bony lesions were detected; (b) Axial images of \#42, 32, and 46 at the apical level. Mixed radiopaque and radiolucent lesions as well as cortical bone perforation were observed; (c) Vertical images showing thinning and perforation of the cortical plate without any expansion.](rde-38-160-g003){#F3}

![Results of examination of the excisional biopsy specimens. (a) Gross appearance of the specimens. The largest specimen was 7.0 × 5.0 × 5.0 mm; (b) A histologic examination showed bony trabeculae mixed with cellularity in the stroma (hematoxylin-eosin stain, ×50).](rde-38-160-g004){#F4}

![Radiographic examinations performed in 2011. A panoramic reconstructed image of cone-beam computed tomography (CBCT) obtained in September, 2011 (21 months after the biopsy).](rde-38-160-g005){#F5}
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